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PURPOSE: To make the thickness of a film uniform by arranging the substrates 
so that distances between the substrates become sequentially wider in the order 

nriJlwimnl?* a reaction -g as introducing hole to the side of an exhausting hole. 

CONSTITUTION: In the case a thin film is covered on substrates by chemical evap- 
oration, the distance between the substrates is smallest. at the vicinity of a gas in- 
troducing hole where reacting materials are abundant in a reaction furnace, and 
the distances become sequentially wider in the direction to an exhausting hole. In 
this constitution, the thin film of uniform thickness can be readily formed in the 
reaction furnace, and the shortcomings relevant to the formation of the temperature 
distribution in the conventional furnace, reduction in the diameter of a reaction 
tubes, and alternate introduction of reaction gases, and the like can be overcome 
fairly well. 
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PURPOSE: To diffuse the impurities of low concentration under controlled state, by 
depositing an impurity layer on the surface of a semiconductor substrate, and heat- 
ing it in an atmosphere containing water vapor. 

CONSTITUTION: On an Si substrate, is deposited B at about 800~900° where con- 
trol is performed fairly well. Then, the Si substrate on which B is deposited is 
slowly inserted into a reaction tube wherein the water vapor is almost saturated 
beforehand. At this time, an Si0 2 film is generated at the low -temperature por- 
tion in the vicinity of the entrance, and B which is diffused in the deposited film 
and substrate to the shallow depth is introduced into SiQ,. When the Si substrate 
reaches a portion with a specified temperature and heat-treated, B is pushed and 
diffused to the specified depth with Si0 2 as an impurity source. Since the amount 
of B contained in the Si0 2 film to be redistributed into the Si substrate is small, 
the diffusion can be carried out at low concentration. Impurities other than B can 
be effectively employed by the same method. 
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PURPOSE: To perform highly reliable electron-beam irradiation by providing a mag- 
netic shield such as permalloy and the like on an XY stage, and preventing the 
ei feces of magnetism to the electron beam from the XY stage itself and the outside 
by the use of magnetic materials such as iron and the like which are readily ma- 
chined and cheap. 

CONSTITUTION: An XY stage 4 is placed on a plate 9 of pure iron. A permalloy 
plate 1 through which hole 3 is provided is supported by poles 2 of pure iron on 
said plate 9. The surface of an A/ alloy plate 5 of the stage 4 is covered by a per- 
malloy plate 11. A wafer 7 is placed on a support 6. The plate 5 is placed on a 
plate 12 of the same material via a guide 14 of iron series magnetic material The 
guide 14 comprises guide rails 8 and steel balls 13. The bottom surfaces of the rails C\ 
of the plate 5 and the upper surfaces of the rails of the plate 12 are covered by 
permalloy plates 10. The guide for the X direction is attached to the plate 12 and 
9 by the same way. In this constitution, magnetic variation accompanied by the 
movement of the XY stage is decreased, the effects of the disturbing magnetism 
from the XY stage to the electron beam can be neglected, the great shielding effect 
against the magnetism from the outside can be obtained, and highly reliable beam 
irradiation can be made possible. 
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